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NEXT GENERATION CELL PHONE

BACKGROUND

As wireless communications systems become more ubig-
uitous, consumers, particularly enterprise workers, are
becoming more and more mobile. The preferred wireless
communication device 1s a cellular phone. The designers of
cellular phones, however, have to balance portability against
teatures and comiort. That 1s, people desire a device that 1s
small enough to carry in a pocket. While this 1s easily
achieved, the tradeoll 1s comfort in that people do not like the
teel of the small device as they speak into 1t. Further, these
same devices are evolving into mobile computers, filled with
data such as large contact databases and an ability to access
email and the Internet. As they evolve, there 1s a need for a
keyboard and a large screen, making the goal of a small,
portable device difficult to achieve.

As this evolution continues, consumers are turning to wire-
less headsets to bridge the gap. These headsets generally use
Bluetooth wireless protocols to communicate directly with
the cellular phone. Bluetooth wireless headsets are becoming,
commonplace accessories to cellular telephones, particularly
outside the United States. Not only can a wireless headset
provide mobility, but as a wearable appliance, 1t can be used
hands-iree. In this way, the consumer can speak comiortably
into a compact device 1 a hands-1ree manner. However, 11 the
data that they require 1s needed, then 1t 1s still available in their
pocket, briefcase, or otherwise locally.

At the same time, WiMax (which 1s an abbreviation for
Worldwide Interoperability for Microwave Access, based on
the IEEE 802.16 standard) and L'TE (which 1s an abbreviation
for Long Term Evolution, a project to improve the Universal
Mobile Telecommumnications System (UMTS) mobile phone
standard) are making widespread wireless data access a real-
1ity. WiMax, for example, offers faster uploads and downloads
than other broadband connections like DSL and cable. It has
more reliable connections 1n areas that tend to have spotty
broadband coverage. And the technology ideally promises to
wirelessly connect people anywhere across as many as 10
miles, compared with several yards with a Wi-F1 connection

(1.e., communication systems covered by the 802.11 family of
standards).

SUMMARY

In general, 1n one aspect, the invention features a system.
The system includes a wireless headset. The wireless headset
includes an audio circuit to convert a spoken command 1nto a
command signal. The wireless headset further includes a
network recetver to receive beacon signals from wireless
access points and not to otherwise communicate with any
wireless access points. The wireless headset further includes
a beacon table to contain data extracted from the recerved
beacon signals. The wireless headset further includes a wire-
less network selector to select a wireless access point based
on the data in the beacon table. The wireless headset further
includes a wireless network transmitter/receiver to commu-
nicate with the selected wireless access point. The wireless
network transmitter/receiver 1s a separate piece of hardware
from the network receiver. The system further includes a
voice agent application coupled to the wireless headset. The
system further includes a special-purpose application
coupled to the voice agent application. The voice agent appli-
cation includes arecerver to receive the command signal from
the wireless headset through the selected network. The voice
agent application further includes logic to determine that
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responding to the command signal requires sending a com-
mand to the special-purpose application. The voice agent
application further includes a transmitter to transmait the com-
mand to the special-purpose application.

Implementations of the invention may include one or more
of the following. The wireless headset may be coupled to the
voice agent application through the selected wireless access
point. The system may include a network selector to select
between a network accessed by the selected wireless access
point and a second network. The wireless headset may be
coupled to the voice agent through the network selected by
the network selector. The second network may be selected
from the group consisting of a cellular network and a Blue-
tooth network. The system may further include a location
application to determine a location of the wireless headset.
The location application may provide the location to the
wireless network selector to be used 1n selecting the wireless
access point. The system may further include a location appli-
cation to determine the trajectory of the wireless headset. The
location application may provide the trajectory to the wireless
network selector to be used 1n selecting the wireless access
point. The special-purpose application may be configured to
produce a response upon processing the command. The sys-
tem may further comprise a text-to-voice application to
receive the response, convert the response mnto an audio sig-
nal, and transmit the audio signal to the wireless headset. The
audio circuit may convert the audio signal to an audible
response. The special-purpose application may be selected
from a group consisting of an email application and a data-
base application. The special-purpose application may be
selected from a group consisting of a voice-mail application,
an email application, a database application, an entertainment
application, and a PBX application.

In general, 1n another aspect, the invention features a sys-
tem. The system includes a wireless headset. The wireless
headset includes an audio circuit to convert a spoken com-
mand ito a command signal. The wireless headset further
includes a network receiver to recerve beacon signals from
wireless access points and not to otherwise communicate
with any wireless access points. The wireless headset further
includes a beacon table to contain data extracted from the
received beacon signals. The wireless headset further
includes a wireless network selector to select a wireless
access point based on the data 1n the beacon table. The wire-
less headset further includes a wireless network transmitter/
receiver to transmit and receive with the selected wireless
access point. The wireless network transmitter/receiver 1s a
separate piece ol hardware than the network receiver. The
system further includes a special-purpose application
coupled to the wireless headset. The special-purpose appli-
cation includes a recerver to receive the command signal from
the wireless headset through the selected network. The spe-
cial-purpose application further includes logic to determine
that responding to the command signal requires performing a
function of the special-purpose application. The special-pur-
pose application further includes logic to perform the func-
tion.

In general, in another embodiment, the invention features a
method for managing a telephone call from a device. The
method mcludes building a beacon table containing informa-
tion recerved 1n beacon signals received wirelessly from wire-
less access points. The method further includes determining
that the device 1s moving 1n such a way that 1t will lose an
association with an existing wireless access point and that 1t
will not transition to another wireless access point without
intervention. The method further includes responding by
using information from the beacon table to identity a wireless
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access point to which to transition the device. The method
turther includes pre-authenticating the device with the 1den-
tified wireless access point. The method further includes
determining that the device should transition from the exist-
ing wireless access point. The method further includes
responding by terminating the device’s association with the
existing wireless access point. The method further includes
initiating an association with the identified wireless access
point.

Implementations of the invention may include one or more
of the following. The method may further include determin-
ing that the device should transition to a cellular channel. The
method may further include responding by terminating the
device’s association with any wireless access point. The
method may further include 1mitiating a connection between
the device and the cellular channel. Determining that the
device 1s moving may include determining the trajectory of
the device. Using information from the beacon table to 1den-
tily a wireless access point to which to transition the device
may include analyzing features that would be available to the
device via the wireless access point. Using imnformation from
the beacon table to identify a wireless access point to which to
transition the device may include analyzing the trajectory of
the device to determine which wireless access point would
cover the device for the longest period of time.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of a system including a wireless
headset.

FI1G. 2 1s a flow chart of a method of managing a call.

FIG. 3 15 a block diagram of hardware elements of a sys-
tem

FI1G. 4 1s a block diagram of software elements of a system.

DETAILED DESCRIPTION

A wireless headset communicates using the easiest avail-
able system, Wi1-F1 11 a strong, unsecured connection 1s avail-
able, and WiMax, LTE or the like 1f not. In the following
discussion, the network 1s simply a means to access a server.
Technically, standard cellular phone networks like GSM
(which 1s an abbreviation for Global System for Mobile Com-
munications) could be substituted too.

Further, 1if multiple networks are available then a geo-
graphic location could also be tracked without additional
GPS (which 1s an abbreviation for Global Positioning Satel-
lite System) circuitry. This would allow the system to track
presence and location, thereby providing context-aware
applications for the consumer and their organizations.

With an audio-only device such as the atorementioned
wireless headset, a speech interface 1s built to manage the
system from the user’s perspective.

In one embodiment, a system, illustrated in FIG. 1,
includes a wireless headset 102 that can selectively commu-
nicate with one of a plurality of Wi-F1 wireless access points
(WAPs) 104a, 104b, and 104c, a cellular base station 106
communicating with the cellular system 108, a base station or
access point 110 for another type of network 112, such as
WiMax or LTE. In one embodiment, each of the wireless
access points 104a, 104b, and 104¢ provides access to a local
area network (LAN) 114a, 114b, 114¢, each of which has a
connection to the Internet 116. In one embodiment, the cel-
lular system 108 and the network system 112 also have con-
nections to the Internet 116. The LANs 114a, 1145, 114¢c may
be separate networks or they may be sub-networks within a
larger network or within each other. In one embodiment, one
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of the LANs 1144 has a number of components that will be
described 1n greater detail in the discussion of FIGS. 3 and 4.
In one embodiment, these components can be accessed by the
wireless headset either directly through WAP 104q and LAN
114a or indirectly through one of the other WAPs and LANs
or through the cellular system 108 or through the network
system 112.

In one embodiment, the cellular system 108 includes the
cellular voice channels and/or the cellular signaling system.

While three WAPs are 1illustrated in FIG. 1, 1t will be
understood that any number of WAPs can be employed.

In one embodiment, the wireless headset 102 1s a single
physical unit. In one embodiment, the wireless headset 1s
divided mto two or more physical subunits. For example, the
wireless headset 102 may include an earpiece with a micro-
phone and speaker and the earpiece may communicate with
another unit worn, for example, on the user’s belt. The con-
nection between the earpiece and the piece worn on the belt
may be a wired connection or 1t may be by Bluetooth or by
another radio frequency (RF) or optical communication tech-
nique.

In one embodiment, the wireless headset 102 includes a
processor 150, input/output devices 152, memory 154, and a
display 156 that communicate by one or more busses 158. In
one embodiment, the busses 138 include any number of stan-
dard busses, including ISA, FISA, PCI, PCI-X, later devel-
oped standard busses, and/or a bus or busses developed spe-
cifically for the wireless headset 102 or a class of devices that
includes the wireless headset 102.

In one embodiment, the mput/output 152 1includes a key-
board, a trackball, a thumbwheel, and/or any other similar
device for typing or selecting. In one embodiment, the mput/
output 152 includes a wired interface such as USB or
Firewire.

In one embodiment, the memory 154 includes volatile
and/or non-volatile memory. In one embodiment, the
memory 154 includes random access memory (RAM). In one
embodiment, the memory includes a disk drive or an optical
drive. In one embodiment, the memory includes another type
of senially-accessed memory, such as bubble memory.

In one embodiment, the display 156 1s an LCD display.

In one embodiment, the processor 150 executes programs
that are stored 1n the memory 154 to control the other devices
attached to the bus 138.

In one embodiment, the wireless headset 102 includes a
database 160 that may store, for example, a contacts list,
emails, photographs, or other information. In one embodi-
ment, the database 160 1s a general purpose database accessed
using a standard query language, such as Structured Query
Language (SQL). In one embodiment, the database 160 has a
proprietary format and 1s accessed using a proprietary query
language.

In one embodiment, the wireless headset 102 includes a
microphone 162. In one embodiment, the microphone 162 1s
a standard headset microphone.

In one embodiment, the wireless headset 102 includes an
audio circuit 164 that accepts an analog signal from the
microphone 162. In one embodiment, the audio circuit con-
verts the analog signal into a digital signal that 1t makes
available to the processor 150 via the busses 158. In one
embodiment, the digital signal 1s a simple digitization of the
analog signal from the microphone 162 (e.g, using an analog-
to-digital converter and associated circuitry). In one embodi-
ment, the digital signal 1s compressed. In one embodiment,
the analog circuit 164 interprets the analog signal using, for
example, voice recognition software. In one embodiment, the
analog circuit encodes and/or encrypts the digital signal
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before making it available to the processor 150 via the bus
158. In one embodiment, the processor 150 assists or entirely
performs encoding, encrypting, or other processing. In one
embodiment, the processor 150 transmits the resulting signal
as a command signal through a network selected as described
below.

Similarly, the audio circuit 164 recerves digital signals via
the busses 158. In one embodiment, the received digital sig-
nals can be encoded, encrypted, and/or otherwise processed.
In one embodiment, the audio circuit 164 processes the
received digital signal and converts 1t to an analog signal
which 1t provides to a speaker 165. In one embodiment, the
speaker 165 1s a single speaker. In one embodiment, the
speaker 165 includes multiple speakers.

In one embodiment, the wireless headset 102 includes a
wireless transmitter/recetver 166 capable of communicating,
over channels that meet one or more of the IEEE 802.11
family of standards (e.g. 802.11a,802.11b, 802.11g, 802.11Kk,
802.11n,802.11r, etc.), 111c1ud111g communicating with WAPs
104a, 1045, and 104c.

In one embodiment, the wireless headset 102 includes a
cellular transmitter/receiver 168 capable of communicating
over cellular channels, including cellular base station 106.

In one embodiment, the wireless headset 102 includes an
“other” transmitter/receiver 170 capable of communicating
over another type of communication channel, such as Blue-
Tooth.

In one embodiment, each of the WAPs 104a, 1045, and
104¢ establishes an infrastructure basic service set (BSS),
which includes the WAP and any mobile stations, such as
wireless laptops with which 1t 1s associated, where “associ-
ated” means to belong to a network. In one embodiment, from
the perspective of the BSS, the wireless headset 102 1s a
mobile station. In one embodiment, each mobile station,
including the wireless headset 102, can be associated with
only one BSS. Thus, 1n this embodiment, at any given time,
the wireless headset 102 can only be associated with one of
the WAPs 104a, 1045, and 104¢. In one embodiment, each
BSS has a service set identifier (SSID) that 1s the name by
which the network 1s known.

In one embodiment, two or more of the BSSs can be joined
together to form an extended service set (ESS) by connecting
the two or more BSSs to the same backbone network. In one
embodiment, the ESS has a single extended SSID. Referring
to FIG. 1, a single ESS could be formed, for example, by
forming LAN 114a and LAN 1145 1nto the same local area
network.

Typically, the coverage areas of BSSs within an ESS are
arranged to overlap. In one embodiment, as a station associ-
ated with the ESS moves 1n the coverage area of the ESS the
WAPs hand-oif the station among each other to maintain the
connection of the station with the ESS, using technology that
1s specified in the IEEE 802.11 specifications.

In some situations a station, such as the wireless headset
102, will wander outside the coverage of the BSS or ESS with
which it 1s associated. This might happen for example, 11 an
ESS 1s not properly designed so that the coverage of the BSSs
that make up the ESS 1s not continuous or if a WAP forming
part of the BSS fails and creates a hole or gap 1n the ESS
coverage. This might also happen 11 the station simply wan-
ders outside the intended, properly designed, and fully opera-
tional coverage area of the BSS or ESS with which 1t 1s
associated.

In one embodiment, the wireless headset 102 provides a
mechanism for transitioming from one BSS/ESS to another. In
one embodiment, the wireless headset 102 includes a wireless

receiver 172, which, for cost and power consumption reasons,
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does not include a wireless transmaitter. The wireless recerver
172 momnitors beacon signals transmitted by the WAPs. In one
embodiment, the beacon signals are periodically transmaitted
by WAPs to allow stations to detect and 1dentify a network. In
one embodiment, the period can be set for each WAP. In one
embodiment, the beacon signals include a variety of informa-
tion including whether or not the WAP belongs to an ESS.
In one embodiment, the wireless recetver 172 monitors the
wireless environment and detects beacon signals transmitted
by WAPs. In one embodiment, the wireless recerver 172
coordinates with a beacon processor 174 and, optionally, the
processor 150 to extract the mformation from the beacon
signals and to detect the strength of the beacon signals. In one
embodiment, the extracted beacon information and the bea-
con signal strength 1s stored 1n a beacon table 176. In one
embodiment, the beacon table 176 contains the most recent
snapshot of such information. In one embodiment, the beacon
table 176 contains historical versions of such mformation. In
one embodiment, the beacon table 176 contains statistically-
analyzed data based on such imnformation. For example, the
beacon table 176 may contain moving averages or windowed
averages ol the extracted beacon information and beacon
signal strength.
In one embodiment, a wireless signal selector 178 Workmg
with the processor 150 selects the WAP with which the wire-

less headset communicates, as shown 1 FIG. 2. For example,
the wireless signal selector 178 may monitor the contents of
the beacon table 176 (built as described above (block 205);
the beacon table 176 1s continuously updated as described
above) and notice that the signal strength of the currently-
associated WAP 1s declining and approaching the point 1n
which the connection will be lost (block 210). In one embodi-
ment, the wireless signal selector 178 would then review the
beacons in the beacon table 176 to determine 11 the wireless
headset 102 will transition to another WAP 1n the same ESS
without the need for intervention (block 215). If so, in one
embodiment, the wireless signal selector 178 will continue to
monitor the situation (*Y”” branch out of block 215).

On the other hand, 1n one embodiment, 11 it appears that the
wireless headset 102 will not transition to another WAP with-
out intervention (“N”” branch out of block 215), 1.e., 1f the
IEEE mechanisms for transitioning from one WAP to another
will not result 1n a transition, the wireless signal selector 178
will 1dentily the most desirable WAP for transition (block
220). In one embodiment, determination of the most desirable
WAP will include a consideration of which WAPs listed in the
beacon table 176 belong to an ESS with the broadest coverage
discernable from the beacon table 176. In one embodiment,
this analysis would include a consideration of the WAP si1gnal
strength information stored in the beacon table 176. In one
embodiment, this analysis would include a consideration of
the position and trajectory of the wireless headset 102 deter-
mined from location soitware discussed later in this specifi-
cation. In one embodiment, the wireless signal selector 178
would select a WAP belonging to an ESS that 1t appears would
cover the wireless headset 102 for the longest period of time.
In one embodiment, this determination 1s done entirely by the
wireless network selector 178. In one embodiment, this deter-
mination 1s done by the wireless network selector 178 in
conjunction with the processor 150. In one embodiment, this
determination 1s done 1n conjunction with software running
on hardware connected to the network backbone or remotely
over a larger network, such as the Internet 116. In one
embodiment, this determination 1s based solely on informa-
tion 1n the beacon table 176. In one embodiment, this deter-
mination 1s based on a larger set of mnformation, such as a
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table that indicates the coverage of WAPs 1n the vicinity that
has been measured by other wireless stations or by other
devices.

In one embodiment, 1f 1t 1s decided that a transition from
one WAP to another 1s to occur, the wireless signal selector

_1_

178 initiates an IEEE 802.11 pre-authentication procedure

with the new WAP (block 225). In one embodiment, when the
wireless signal selector 178 decides that the time 1s right
(block 230), such as, for example, when the signal strength of
the existing WAP falls below a threshold, the wireless signal
selector 178 terminates the wireless headset’s association
with the existing WAP (block 235) and 1nitiates an association
with the new WAP (block 240) and then returns to block 2035
to monitor the beacon table.

Returming to FIG. 1, a network selector 180 monitors the
wireless network selector 178 and the availability of other
communications channels 1including cellular channels
through the cellular receiver/transmitter 168 and “‘other”
communications channels, such as BlueTooth, through the
“other” receiver/transmitter 170. For example, 1n one
embodiment, the network selector 180 monitors the cellular
network signal strength. In one embodiment, the network
selector 180 monitors the feature set, such as caller 1D, avail-
able over each of the networks available for selection. In one
embodiment the network selector 180 selects the network
over which the wireless headset 102 will communicate and
handles the transitions from one type of network to another.

Thus, 1n one embodiment, the wireless headset can moveto
any location where coverage 1s provided by one of the WiFi
networks, the cellular network, or the “other” network with-
out interrupting a call.

Referring again to FIG. 1, a connector labeled “A” indi-
cates a connection to LAN 114a. In one embodiment, 1llus-
trated 1n FIG. 3, LAN 114a 1s connected to an enterprise’s
servers 305 and computers 310. In addition, the LAN 1s
connected to one or more PBX systems 315 which allows
access to the telephone system 320 (1.¢., the Public Switched
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A number of applications, illustrated 1n FIG. 4, run on the
enterprise servers 305 and computers 310. They include one
or more voice agent applications 405, one or more email
applications 410, one or more voice mail applications 415,
one or more location applications 420, one or more database
applications 423, one or more PBX applications 430, one or
more security applications 435, one or more entertainment
applications 440 (e.g., MP3 players, audio book players,
games, and the like), one or more text-to-voice applications,
and one or more other applications 450. Some or all of the
applications communicate with each other via a signaling
system represented on FIG. 3 by a set of lines 455.

In one embodiment, the voice agent applications 405
accept command signals from the wireless headset 102, and
in particular the processor 150 1n the wireless headset. The
voice agent applications 405 include a recerver to receive the
command signal from the wireless headset 102. The recerver
receives the command signal transmitted over the network
selected by the wireless headset 102. In one embodiment, the
command signal traverses one or more LANSs, one or more
telephone systems, the Internet, and other communications
systems before 1t arrives at the voice agent applications 405.

In one embodiment, the command signals include: 1) Per-
sonalized Welcome, 2) Secure Authentication, 3) Put Agent in
Standby Mode/Recall Agent, 4) Availability and Accessibil-
ity Set by User, 5) Communications Filtering Based on User’s
Presence, Availability, Accessibility and Direct Response, 6)
Interruptible/non-nterruptible Notifications, 7) Query by
Name, Assignment, Function, and Membership for Presence,
Availability, Location, and Nearest Neighbor, 8) Call by
Name, Assignment, Location, and Number, 9) N-way Call-
ing, 10) Instant Conferencing, Meet-me Conferencing, 11)
Paging/Urgent Messaging, 12) Voice Messaging, 13) Call-
back Requests, 14) Integration with Voice Mail, and 15) Per-
sonal Contact List, Exception List. Table 1 below shows a
sample dialog or description for some of these features
(W1VA (Workspace Intelligent Voice Agent) 1s the persona for
one of the voice agents).

TABL.

L1

1

Sample Dialog or Description

Telephone Network (PSTN)). The connection to the LAN
may be hard wired or 1t may be a wireless connection.

Personalized Welcome and
User Authentication

Put Agent in Standby/
Recall Agent

Availability and
Accessibility Set by User
Communications and

Notification Filtering Based

on User’s Presence,
Availability, Accessibility,
and Direct Response

Query by Name, Assignment,

Function, and Membership
for Presence, Availability,

Location, and Nearest
Neighbor

Call by Name, Assignment,

Location, and Number

N-way Calling

Paging
Voice Messaging

65

“Jim Smith, welcome to your WiVA. We need to
authenticate.”
“WI1VA take a break” “WiVA come back”

“Set my availability to busy”

“Set my access level for system users to high”
Contact with users who are not present or who are
unavailable to the contactor based on their availability
and accessibility settings are blocked.

For contacts that are not blocked, the user recerves a
“whisper notification”, and for incoming calls, the option
to accept or reject the call.

“List every research scientist here”

“Is Sara Smith available”

“List every member of the red team near me”

“Is Sara Smith near the staff lounge™

“Locate Sara Smith”

“Call Sara Smith”

“Call my husband”

“Call the pharmacy”

“Dial a number”

“Call Sara Smith”

“WI1VA, put this line on hold” “Call Vicki Brown”
“WI1VA, put this line on hold” “Join all lines™

“Page my doctor”

“Send a message to Jane Doe”

For example, 1n one embodiment, 11 the command signal
“Call Sara Smith” 1s recerved, the voice agent applications
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405 may transmit a query to one of the database applications
425, one of which may be a contact management system,
requesting Sara Smith’s telephone number. In one embodi-
ment, 1f Sara Smith 1s an employee, the voice agent applica-
tions 405 may query a database application 425 that keeps
track of which employees are currently in the office and use
the resulting information to decide whether to route the call to
Sara Smith’s office. In one embodiment, 11 Sara Smith 1s not
in the office, the voice agent applications 405 may access
another database application 425 that stores Sara Smith’s
out-of-office phone call preferences. She may, for example,
prefer that phone calls be routed to her cellular telephone
during the day and to her home telephone at night.

In one embodiment, the voice agent applications 405 may
then determine the status of the party using the wireless
headset by accessing another database application 425. Inone
embodiment, 1 the caller 1s 1 “business mode” the outgoing
call 1s routed through one of the PBX systems 315. In one
embodiment, 1 the caller 1s 1n “personal mode” the outgoing
call 1s routed through the Internet 116 to a voice-over-IP
system which completes the call.

In one embodiment, the voice agent applications 405 are
developed on top of one or more speech servers. In one
embodiment, the voice agent applications 405 use the Avaya
UCC Speech Server as the platform. In one embodiment,
programming the voice agent 1s done using a VUI designer in
combination with VBScript for extended functionality. In an
alternative embodiment, the voice agent applications 405 are
developed using Voice Browser based platforms, which have
the advantage of being available from multiple vendors. Such
applications allow the automatic speech recognition (ASR)
and text-to-speech (1TTS) to be decoupled from the business
logic used to implement the voice agent applications. For
example, there 1s a feature 1n the headset phone where an
external process can send an asynchronous whisper notifica-
tion to a user when an event occurs.

In one embodiment, the UCC Speech Server acts 1n con-
junction with a PC telephony card in a server. Thus, for
standard calling, a user simply makes the voice command,
“Call Jane” for example, the server accesses that user’s data-
base of contacts, determines who Jane 1s, confirms 1f there 1s
more than one, and places the call. If the user 1s 1n “business
mode”, that 1s, making calls on behalf of his/her business,
then the call 1s further run through a virtual PBX for handling
calls to and from the headsets. In addition, calls to and from
the telephone system 320 are also handled by the telephony
card and PBX. In an alternative embodiment, the Voice
Browser operates 1n conjunction with Call Management sub-
systems and Media Gateways to implement the “business
mode” functionality. This allows the headsets to appear as
extensions oif the PBX when in business mode—a desirable
teature 11 users frequently make/recerve external calls—and
from their personal phone number when they are 1n personal
mode.

In one embodiment, one or more text-to-voice applications
445 are coupled to, e.g., text-based applications such as the
email applications 410 or the database applications 425. In
one embodiment, responses ifrom such text-based applica-
tions, such as the text of an email, are routed to the text-to-
voice applications 445. In one embodiment, the text-to-voice
applications 445 convert the text to an audio response which
1s routed back through the selected network to the wireless
headset 102 and to the audio circuit 164. In one embodiment,
the audio circuit 164 converts the audio response to an analog,
signal. In one embodiment, the audio circuit plays the analog
signal through the speaker 165 producing an audible
response.
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In one embodiment, the location applications 420 use
Receiver Signal Strength Indicator (RSSI) data to determine
the location of the wireless headset 102. An example of such
a package 1s the Norwood Systems’ Enterprise Mobility
(EM) platform or similar packages for cellular telephones.
Applicants tested such a system with Wi-Fi1 networks and
were able to calculate locations to within 5 meters or less. In
one embodiment, an auxiliary process (Location Server) con-
verts the (X, y) values into named locations that are familiar to
the users (such as “Conterence Room A”). In one embodi-
ment, other processes track the movement and trajectory of a
user so that estimates of future positions of the user can be
provided.

In one embodiment, information about users 1s stored in a
dynamic data store on one of the database applications 440. In
one implementation, the dynamic data store 1s implemented
using a standard LDAP database that 1s front-ended by a
Tomcat JSP server, which allows information about a user to
be set or accessed through a HT'TP query to a known URL. In
one embodiment, the dynamic data store, which 1s referred to
as the “Users Panorama,” stores all the information by, for and
about users such as presence, location, availability, accessi-
bility, roles, groups, areas of expertise, organization rules and
policies, as well as individual users” preferences. In one
embodiment, user provisioning and system administration 1s
done through a standard web browser using well known
URLs to the JSP server.

In one embodiment, when there 1s a need for data, as long,
as the system has access to the user’s data, a data to voice
translator 1s used to present the data. For example, 1f an email
comes 1n and the user wants the email read to him/her, the
contents of the email are run through the translator. In one
embodiment, if immediate response 1s required, then the sys-
tem can establish a voice connection with the originator of the
email. In one embodiment, 1T a report or records are needed,
they can be sent to a convenient location for viewing, such as
a PDA, laptop or other device. Since the data can be for-
warded on demand, the device need not belong to the user.

The need for security and authentication is critical 1n many
domains. In one embodiment, security 1n the headset phone
exists at several levels: 1) audio encryption 1s provided by the
network technology, 2) each wireless headset has an unique
address that can be mapped to a user, 3) users have to authen-
ticate at login using the SPIN (Spoken PIN) method, and 4) an
intrusion detection process monitors the frequency of user
activity and prevents lost or stolen headsets being used by
unauthorized users provides the fourth level of security.

Having described methods, apparatuses and articles of
manufacture for extracting value from a large portiolio of
assets, 1t 1s believed that other modifications, variations and
changes will be suggested to those skilled 1n the art 1n view of
the teachings set forth herein. It 1s therefore to be understood
that all such wvariations, modifications and changes are
believed to fall within the scope of the present mvention.
Although specific terms are employed herein, they are used in
their ordinary and accustomed manner only, unless expressly
defined differently herein, and not for purposes of limitation.

The mvention claimed 1s:

1. A system comprising:

a wireless headset, comprising:

an audio circuit adapted to convert a spoken command
into a command signal;

a network receiver adapted to receive beacon signals
from wireless access points and not to otherwise com-
municate with the wireless access points, wherein the
network receiver 1s further adapted to extract data
from the recerved beacon signals;




US 8,412,203 B2

11

a processor adapted to create a beacon table, wherein the
beacon table contains data extracted from the recerved
beacon signals;

a wireless network selector adapted to select a wireless
access point based on a table that indicates a coverage
of access points 1n the vicinity that has been measured
by another wireless headset;

wherein the selected wireless access point includes a
plurality of wireless access points, wherein each of
the plurality of wireless access points are each in a
basic service set, wherein each of the basic service
sets are grouped 1nto an extended service set that has
a single service set identifier, and wherein selecting
the wireless access point further comprises selecting
an access point that belongs to the extended service
set with the broadest coverage discernible from the
beacon table;

a wireless network transceiver adapted to communicate
with the selected wireless access point, the wireless
network transceiver being a separate piece ol hard-
ware from the network receiver;

a server 1n communication with the wireless headset, the
server adapted to execute a voice agent application;

a special-purpose application coupled to the voice agent
application;

the voice agent application comprising:

a recerver adapted to receive the command signal from
the wireless headset through the selected wireless
access point;

logic adapted to determine that responding to the com-
mand signal requires sending a command to the spe-
cial-purpose application;

a transmitter adapted to transmit the command to the
special-purpose application; and

a location application to determine a trajectory of the
wireless headset, the location application providing
the trajectory to the wireless network selector to be
used 1n selecting the wireless access point.

2. The system of claim 1 wherein the wireless headset 1s
coupled to the voice agent application through the selected
wireless access point.

3. The system of claim 1 further comprising:

a network selector to select between a network accessed by
the selected wireless access point and a second network;
and

the wireless headset being coupled to the voice agent
through the network selected by the network selector.

4. The system of claim 3 wherein the second network 1s
selected from the group consisting of a cellular network and
a Blue'Tooth network.

5. The system of claim 1 further comprising;:

the location application to determine a location of the wire-
less headset;

the location application providing the location to the wire-
less network selector to be used 1n selecting the wireless
access point.

6. The system of claim 1 wherein:

the special-purpose application 1s configured to produce a
response upon processing the command; and

the system further comprises:

a text-to-voice application to:
recerve the response;
convert the response into an audio signal; and
transmit the audio signal to the wireless headset; and

the audio circuit further to convert the audio signal to an
audible response.
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7. The system of claam 6 wherein the special-purpose
application 1s selected from a group consisting of an email
application and a database application.

8. The system of claam 1 wherein the special-purpose
application 1s selected from a group consisting of a voice-mail
application, an email application, a database application, an
entertainment application, and a PBX application.

9. A system comprising:

a wireless headset, comprising:

an audio circuit adapted to convert a spoken command
into a command signal; a network recerver adapted to
receive beacon signals from wireless access points
and not to otherwise communicate with the wireless
access points, wherein the network receiver 1s further
adapted to extract data from the received beacon sig-
nals;

a processor adapted to create a beacon table, wherein the
beacon table 1s adapted to contain data extracted from
the recerved beacon signals;

a wireless network selector adapted to select a wireless
access point based on a table that indicates a coverage
of access points 1n the vicinity that has been measured
by another wireless headset;

wherein the selected wireless access point includes a
plurality of wireless access points, wherein each of
the plurality of wireless access points are each 1n a
basic service set, wherein each of the basic service
sets are grouped 1nto an extended service set that has
a single service set identifier, and wherein selecting
the wireless access point further comprises selecting
an access point that belongs to the extended service
set with the broadest coverage discernible from the
beacon table;

a wireless network transcerver adapted to transmit and
receive with the selected wireless access point, the
wireless network transceiver being a separate piece of
hardware than the network recerver;

a special-purpose application coupled to the wireless
headset, the special-purpose application comprising:

a receiver adapted to recetve the command signal from
the wireless headset through the selected wireless
access point;

logic adapted to determine that responding to the com-
mand signal requires performing a function of the
special-purpose application;

logic adapted to perform the function; and

a location application to determine a trajectory of the
wireless headset, the location application providing
the trajectory to the wireless network selector to be
used 1n selecting the wireless access point.

10. The system of claim 9 wherein the special-purpose
application 1s coupled to the wireless headset through the
selected wireless access point.

11. The system of claim 9 further comprising;

a network selector to select between the selected wireless

access point and a second network,

the wireless headset being coupled to the voice agent

through the network selected by the network selector.

12. The system of claim 11 wherein the second network 1s
selected from the group consisting of a cellular network and
a Blue'Tooth network.

13. The system of claim 9 further comprising:

the location application to determine a location of the wire-

less headset:

the location application providing the location to the wire-

less network selector to be used 1n selecting the wireless

access point.
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14. The system of claim 9 wherein: 16. The system of claim 9 wherein the special-purpose
the special-purpose application 1s configured to produce a application 1s selected from a group consisting of a voice-mail
response upon processing the command; and application, an email application, a database application, an
the system further comprises: entertainment application, and a PBX application.

a text-to -voice application to: 5 17. The system of claim 1, wherein the beacon table further
receive the response, comprises a moving average of the data extracted from the
convert it to an audio signal; and beacon signals.
transmit the audio signal to the wireless headset; and 18. The system of claim 1, wherein the beacon table further

the audio circuit to convert the audio signal to an audible comprises a windowed average of the data extracted from the
IESponse. 10 beacon signals.

15. The system of claim 14 wherein the special-purpose
application 1s selected from a group consisting of an email
application and a database application. S I
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